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Amendments to the Claims: 

This listing of claims will replace all prior versions and listings of claims in the 
application: 



Listing of claims: 

24, (Allowed) A semiconductor device formed by the method comprising: 

providing a wafer comprising a monocrystalline semiconductor material; 

implanting ions of the semiconductor material through a surface of the 
monocrystalline semiconductor wafer to a selected depth in said wafer, thereby forming 
adjacent to said surface an amorphous layer of the semiconductor material, said . 
amorphous semiconductor layer extending to a substantially planar zone disposed at 
substantially said selected depth and comprising monocrystalline semiconductor material 
damaged by lattice defects, undamaged by implantation monocrystalline semiconductor 
material below said selected depth comprising a second layer of the undamaged by 
implantation monocrystalline semiconductor material; 

heating said wafer under conditions effective to convert said amorphous 
semiconductor layer to a first layer of the monocrystalline semiconductor material; 

heating the wafer under conditions effective to coalesce said zone of 
monocrystalline semiconductor material damaged by lattice defects, thereby forming a 
substantially planar intrinsic gcttering zone comprising substantially pure semiconductor 
material and including active gettering sites, said gettering zone being disposed 
substantially at said selected depth; 

providing a handle wafer comprising on one surface an insulating bond layer, and 

bonding said insulating bond layer to said surface of said wafer, thereby forming a 
bonded semiconductor-on-insulator substrate comprising a handle wafer, an insulating 
bond layer, and a monocrystalline semiconductor device wafer, said device wafer 
containing a substantially planar intrinsic gettering zone that comprises substantially pure 
semiconductor material and includes active gettering sites; 
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forming a semiconductor device on said second layer of 
undamaged by implantation monocrystalline semiconductor material or on layer of 
epitaxial monocrystalline semiconductor material deposited on said second layer; and 

wherein the said semiconductor device is formed on said epitaxial layer, 

25. (Allowed) The semiconductor device of claim 24 wherein said device is 
selected form the group consisting of a bipolar junction transistor, a field effect transistor, 
a capacitor, a resistor, a thyristor and combinations thereof comprising integrated circuits. 

26. (Allowed) Currently amended) A semiconductor device formed by the 
process comprising: 

providing a wafer comprising a monocrystalline semiconductor material; 

implanting ions of the semiconductor material through a surface of the 
monocrystalline semiconductor wafer to a selected depth in said wafer, thereby forming 
adjacent to said surface an amorphous layer of the semiconductor material, said 
amorphous semiconductor layer extending to a substantially planar zone disposed at 
substantially said selected depth and comprising monocrystalline semiconductor material 
damaged by lattice defects, undamaged by implantation monocrystalline semiconductor 
material below said selected depth comprising a second layer of the undamaged by 
implantation monocrystalline semiconductor material; 

heating said wafer under conditions effective to convert said amorphous 
semiconductor layer to a first layer of the monocrystalline semiconductor material; 

heating the wafer under conditions effective to coalesce said zone of 
monocrystalline semiconductor material damaged by lattice defects, thereby forming a 
substantially planar intrinsic gettering 2one comprising substantially pure semiconductor 
material and including active gettering sites, said gettering zone being disposed 
substantially at said selected depth between the first layer of monocrystalline 
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semiconductor materia] and the second layer of undamaged by implantation 
monocrystalline semiconductor material; 

providing a handle wafer comprising on one surface an insulating bond layer; and 

bonding said insulating bond layer to said surface of said wafer adjacent the first 
layer of monocrystalline semiconductor material, thereby forming a bonded 
semiconductor-on-insulator substrate comprising a handle wafer, an insulating bond 
layer, and a monocrystalline semiconductor device wafer, said device wafer containing a 
substantially planar intrinsic gettering zone that comprises substantially pure 
semiconductor material and includes active gettering sites; 

wherein said monocrystalline semiconductor material comprises silicon and said 
implanted ions comprise silicon ions; 

wherein said handle wafer comprises silicon and said insulating bond layer 
comprises silicon dioxide; and 

forming a semiconductor device on said bonded substrate. 

27. (Allowed) The semiconductor device of claim 26 wherein said device is 
selected from the group consisting of a bipolar junction transistor, a field effect transistor, 
a capacitor, a resister, a thyristor, and combinations thereof comprising integrated 
circuits, 

28. (Allowed) A bonded semiconductor-on-insulator substrate for semiconductor 
devices and integrated circuits, said substrate comprising: 

a wafer comprising a mononcrystalline semiconductor material and having a first 
surface and a second surface, said wafer comprising a first layer of the monocystalline 
semiconductor material adjacent to said first surface and a second layer of undamaged by 
implantation monocrystalline semiconductor material adjacent to said second surface, and 
interposed between said first and second layers of the monocrystalline semiconductor 
material, a substantially planar intrinsic gettering zone comprising substantially pure 
semiconductor material and including active gettering sites. 
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an insulating bond layer disposed on said first surface of said wafer; 

and 

a handle wafer bonded to said insulting bond layer, 

29. (Allowed) The substrate of claim 28 wherein said monocrystalline 
semiconductor material comprises silicon and said implanted ions comprise silicon ions. 

30. (Allowed) The substrate of claim 28 wherein the monocrystalline 
semiconductor material comprises silicon and the substantially planer intrinsic gettering 
zone is formed by implanting ions of silicon through the first layer of monocrystalline 
semiconductor material. 

31. (Allowed) The substrate of claim 28 wherein said handle wafer comprises 
silicon and said insulating bond layer comprises silicon dioxide. 

32. (Allowed) The substrate of claim 28 wherein said first layer of 
monocrystalline semiconductor material has a thickness of about 0.1 fim to about 0.8 \im. 

33- (Allowed) The substrate of claim 2S wherein said second layer of 
monocrystalline semiconductor material has a thickness of about 0.2 fim to about 20 [im. 

34. (Allowed) The substrate of claim 28 wherein said gettering zone has a 
thickness of about 0.05 jam to about 0.2 jim. 

35. (Allowed) The substrate of claim 28 further comprising two or more devices 
and one or more trenches surrounding at least one of said devices for laterally isolating 
the surrounded device form the other device(s). 
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36. (Allowed) A semiconductor device formed on the second layer of 
monocrystallinc semiconductor material of the substrate of claim 28 or on a layer of 
epitaxial monocrystalline semiconductor material deposited on said second layer. 

37. (Allowed) The semiconductor device of claim 36 wherein said device is 
selected form the group consisting of a bipolar junction transistor, field effect transistor, 
capacitor, a resistor, a thyristor, and combinations thereof comprising integrated circuits. 

38. (Allowed) A bonded semiconductor-on-insulator substrate for an integrated 
circuit comprising: 

a wafer, the wafer having a first layer of monocrystalline semiconductor material 
adjacent a first surface of the wafer, the wafer further having a second layer of 
undamaged by implantation monocrystalline semiconductor material adjacent a second 
surface of the wafer, the wafer further having a substantially planar intrinsic gettering 
zone of substantially pure semiconductor material and active gettering sites positioned 
between the first and second layers formed by implanting ions of the semiconductor 
material through the first layer of monocrystalline semiconductor material; 

a handle wafer; and 

an insulating bond layer bonding the handle wafer to the first surface of the wafer, 

39. (Allowed) The bonded semiconductor-on-insulator substrate for an integrated 
circuit of claim 38, wherein the first and second layers of monocrystalline semiconductor 
comprises silicon and the ions implanted through the first layer are silicon ions, 

40. (Allowed) The bonded semiconductor-on-insulator substrate for an integrated 
circuit of claim 38, wherein the second layer of undamaged monocrystalline 
semiconductor material is a device layer upon which semiconductor devices are formed. 
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41. (Allowed)The bonded semiconductor-on-insulator substrate for an integrated 
circuit of claim 38, wherein the handle wafer comprises silicon and the insulating bond 
layer comprises silicon dioxide. 

42. (Allowed) The bonded semiconductor-on-insulator substrate for an integrated 
circuit of claim 38, wherein the first layer of monocry stall ine semiconductor material has 
a thickness of about CU fim to about 0.8 fim. 

43. (Allowed) The bonded semiconductor-on-insulator substrate for an integrated 
circuit of claim 38, wherein the second layer of monocrystalline semiconductor material 
has a thickness of about 0,2 ixm to about 20 \im. 

44. (Allowed) The bonded semiconductor-on-insulator substrate for an integrated 
circuit of claim 38, wherein the gettering zone has a thickness of about 0.05 jxm to about 
0.2 jxm. 

46* (Allowed) The bonded semiconductor-on-insulator substrate for an integrated 
circuit of claim 38, further comprising: 

a layer of epitaxial monocrystalline semiconductor material deposited on the 
second layer. 

47. (Allowed) The bonded semiconductor-on-insulator substrate for an integrated 
circuit of claim 46 y further comprising: 

two or more semiconductor devices formed in the epitaxial 
monocrystalline semiconductor material, wherein the semiconductor devices are laterally 
isolated form each other. 

48, (Allowed) The bonded semiconductor-on-insulator substrate for an integrated 
circuit of claim 38, further comprising: 



PAGE 8/11 • RCVD AT 12/19/2003 10:13:10 PM [Eastern Standard Time] > SVR:USPTO-EFXRM/0 > DNIS:8729306 * CSID:612 332 4731 * DURATION (mm-ss):0246 



DEC-19-2003CFRI) 22: 12 FOGG AND ASSOCIATES, LLC 



(FAX)612 332 4731 



P. 009/011 



312 AMENDMENT Pack 8 

Serial No. 09/846,795 Attorney Docket No. 125.013 US02 

Title: BONDED SUBSTRATE FOR AN INTEGRATED CIRCUIT CONTAINING A PLANAR 
INTRINSIC GETTERING ZONE 



two or more semiconductor devices formed in the bonded scmiconductor- 
on-in$ulator substrate, wherein each semiconductor device is laterally isolated from each 
other. 

49. (Currently Amended) A bipolar junction transistor for an integrated circuit 
comprising: 

a wafer, the wafer having a first layer of monocrystalline semiconductor material 
adjacent a first surface of the wafer, the wafer further having a second layer of 
undamaged by implantation m onocrystalline semiconductor material adjacent a second 
surface of the wafer, the wafer further having a substantially plan e r planar intrinsic 
gcttering zone of substantially pure semiconductor material and active gettering sites 
positioned between the first and second layers formed by implanting ions of the 
semiconductor material through the first layer of monocrystalline semiconductor 
material : 

a handle wafer; 

an insulating bond layer bonding the handle wafer to the s e cond first surface of 
the wafer; 

a layer of epitaxial monocrystalline semiconductor material deposited on the first 

layer; 

an emitter diffusion formed in the epitaxial monocyrstallinc semiconductor 
material; 

abase diffusion formed in the epitaxial monocyrstalline semiconductor material; 

and 

a collector sinker diffusion formed in the epitaxial monocyrstalline semiconductor 
material, wherein the emitter, base and collector sinker diffusions are laterally isolated 
from other devices formed in the epitaxial monocyrstalline semiconductor material of the 
integrated circuit 
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50. (Previously Prcscnted)Thc bipolar junction transistor for an integrated circuit 
of claim 49, wherein the first and second monocrystallinc semiconductor material 
comprises silicon implanted by silicon ions. 

-51. (Previously Presented)The bipolar junction transistor for an integrated circuit 
of claim 49 t further comprising: 

a layer of epitaxial monocrystalline semiconductor material deposited on the 
second layer of monocrystalline semiconductor material, 

52. (Previously Presented)Thc bipolar junction transistor for an integrated circuit 
of claim 49, wherein the handle wafer comprises silicon and the insulating bond layer 
comprises silicon dioxide. 

53. (Previously Presented)The bipolar junction transistor for an integrated circuit 
of claim 49, wherein the first layer of monocrystalline semiconductor material has a 
thickness of about 0.1 /*m to about 0*8 jum. 

54. (Previously Presented)The bipolar junction transistor for an integrated circuit 
of claim 49* wherein the second layer of monocrystalline semiconductor material has a 
thickness of about 0.2 jum to about 20 /on, 

55. (Previously Presented)The bipolar junction transistor for an integrated circuit 
of claim 49, wherein the gcttering zone has a thickness of about 0.05 to about 0.2 fim. 

56. (Previously Presented)The bipol or junction transistor for an integrated circuit 
of claim 49, wherein the first layer of monocrystalline semiconductor material has a 
thickness of about 0.1 /zm to about 0.8 jim. 
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